ABSTRACT Prior research in the general population has found that social support can buffer the adverse effects of stressors on health. However, both stressors and social support may be qualitatively different for those living in urban poverty. We examined the effects of social support and poverty-specific stressors on self-rated health. We used data from the Welfare Client Longitudinal Survey (WCLS), a 5-year longitudinal study of 718 public aid recipients. We measured received social support and "net social support," defined as the difference between support received and that given to others. We used restricted cubic splines to model the stress-buffering effects of social support on self-rated health as a function of stressful life events and neighborhood disorder. Increased exposure to stressors was associated with poorer self-rated health. Evidence of stress buffering was confined to those with the heaviest exposure to stressors, and its effects decreased across increasing levels of social support. Analyses using net social support had generally more modest effects than those using received social support. Social support does not buffer the effects of stressors on health uniformly for individuals living in conditions of urban poverty. Researchers and policymakers should be cautious in overestimating the beneficial effects that social support may have on health for marginalized populations.
INTRODUCTION
The positive effects of social support on health have been well documented in social epidemiological research. [1] [2] [3] One pathway through which social support is thought to affect health is "stress buffering." This occurs when supportive social networks help individuals cope with the negative effects of social stressors. 4 Studies of stress buffering have largely examined general population samples. 5, 6 Both the nature of social stressors and network support may differ for those in poverty. It is clear that neighborhood environments and life contexts of the urban poor subject people to distinctly different social stressors than the general population and arguably, at greater levels of intensity. 7, 8 Poverty-specific stressors may include chronic exposure to crime, drug-saturated neighborhoods, unemployment, overcrowded residences, unstable work and interpersonal relationships, as well as residential segregation. 9, 10 Acute stressors may include episodes of violent victimization, neighborhood police sweeps, family economic crises, and accidental injuries. [11] [12] [13] Poverty-specific stressors such as these have been consistently associated with poor health. 8, 14, 15 Qualities of social networks may also differ for people in poverty. 16 Social networks of the poor tend to be comparatively small, isolated, and comprised of other, equally poor, individuals. 17, 18 Some anthropological studies have romanticized the tight networks of poor individuals, where the exchange of small loans, shared housing, and help caring for children is believed to provide an "informal safety-net" that allows families to "make ends meet." 19, 20 However, the general resource depletion of these communities may also mean that there are fewer resources to spread around. 21 Unequal reciprocity-an imbalance between giving and receiving social support-may be more common in low-income communities, and could constitute a source of stress in and of itself. [22] [23] [24] Health-related studies have not, however, directly measured reciprocity, 25, 26 despite suggestions that it could matter for health. 27 For this study, we examined the relationships between poverty-specific stressors, social support, and self-rated health in a longitudinal cohort of urban poor. We hypothesized that the stress-buffering effects of social support may not apply to the types of stressors that characterize life in poverty. Specific objectives were: (1) to examine whether poverty-specific stressors were associated with self-rated health, and (2) to test whether social support moderates the effect of stressors on self-rated health.
METHODS

Study Population
We drew on data from the Welfare Client Longitudinal Survey that followed a representative sample of 718 individuals from a large California county. Study participants were recruited as they applied for public aid in 2001 and annually reinterviewed over 5 years. The sample was stratified to capture both women and men in poverty by including women with children on Temporary Assistance to Needy Families and single adults on General Assistance. The majority of study participants (73.5 %) were female, with a mean age at entry into the cohort of 33.4 years. All reported low annual household incomes, with only 24.3 % earning greater than $25,000 in a county where the median income was over $75,000. Most participants were African American (42.3 %), with whites constituting the second largest racial/ ethnic category (31.5 %).
The cohort was recruited from an ethnically diverse, largely urban, county in Northern California with over 1 million inhabitants. Participants were recruited at all county welfare offices using interval sampling from intake rosters. After obtaining written informed consent, professional survey interviewers administered hour-long survey instruments in English and Spanish annually over the five waves of data collection. All time-varying measures were repeated at each wave in an identical format. Through an intensive tracking approach, we were able to retain 81 % of the cohort at the final wave, including substantial numbers of "hard to reach" participants who had moved residence, become homeless, incarcerated, as well as those who had moved out of poverty and into stable employment. 28 More information on the data can be found in prior published studies. [29] [30] [31] [32] [33] [34] [35] [36] The Welfare Client Longitudinal Survey (WCLS) study was approved by institutional review boards at the University of California San Francisco and the Public Health Institute.
Measures
We used self-reported health as the dependent variable. This is a widely used indicator of overall health that predicts mortality in diverse populations 37, 38 and is applicable to low-income populations. 39, 40 We dichotomized the original four-way Likert format item for these analyses as fair/poor (=1) and good/excellent (=0).
Key independent variables included two types of stressors-stressful life events and neighborhood disorder-developed to capture acute and chronic povertyrelated stressors. We obtained a poverty-specific scale for stressful life events from a survey of welfare recipients conducted by the University of Michigan. 41 Participants were indexed on whether or not they had experienced each in the prior year: having a relative/close friend in jail, having people living with them who one wished were not there, having someone close who died/was killed, living with/being close to someone with alcohol or drug problems, being hassled by bill collectors/collection agencies, experiencing a life-threatening accident, experiencing a fire/flood/natural disaster, and having a family member seriously ill/injured.
The second stressor was measured using an index of neighborhood disorder developed through an extensive item development and pretesting effort. 42, 43 Participants were asked whether the following events occurred "never," "sometimes," or "frequently" in their neighborhoods during the prior year: drug arrests/ busts, muggings, drug selling, drive-by shootings, people sleeping in public places, home robberies, arrests for public drunkenness, and teenagers hanging out during school hours. Cronbach's alpha for all items was 0.87.
After combining the response categories "sometimes" and "frequently" on the neighborhood disorder measure, both indexes ranged from 0 to 8. We confirmed normal distributions and linear relationships with the dependent variable for each, and trichotomized the distributions into "heavy," "moderate," and "low" levels of exposure to stressors.
Measures of social support were based on prior literature and careful pretesting. 44 While most investigations of social support examine perceptions of resource availability, [45] [46] [47] we measured instances of actual behaviors. Assessing actual transfer is well suited to the dense, frequently accessed networks of the urban poor. 48 Parallel items were asked about providing and receiving support from family/close friends during the prior year: help when upset/depressed/needed to talk, when sick, help with food/clothing, leads for jobs, running errands, watching children, providing transportation, and financial support. Response categories were "frequently," "sometimes," or "never."
After weighting items to account for the differing number of questions addressing instrumental, informational, and emotional support, we summed all endorsements of obtaining help into a continuous measure of "received social support," with values ranging from 0 to 16. Cronbach's alpha was 0.81. We developed a continuous measure of "net social support" by subtracting the value of support given from the value of support received on an item-by-item basis, then summing the weighted scores. Values could range from −16 to 16. Negative values indicate a net social support deficit (i.e., giving more than receiving), values closer to zero suggest more balanced reciprocity, and positive value indicate a net surplus (i.e., receiving help from others more than giving).
Covariates measured at baseline included education (high school completion), race/ethnicity (white, black, Latino, other), and age. A continuous measure of household income was included as a time-varying covariate.
Data Analysis
We analyzed data using generalized estimating equations (GEE) with an exchangeable working correlation structure and robust standard errors. Logistic models predicted self-rated health as a function of covariates, and time-varying measures of stressors and social support. Because self-rated health at any given point in time may be highly correlated with self-rated health from the prior year, we also entered this variable's value lagged by 1 year as a covariate. 28 Sampling weights were used throughout to account for sample design and non-response at each wave of follow up. 49 We began by specifying GEE models to examine the effects of stressful life events and neighborhood disorder on self-rated health, after entering covariates. Next, we examined the stress-buffering hypothesis using GEE models to examine whether social support modified the effects of stressors on self-rated health, as represented by interaction terms. Preliminary analysis suggested that social support had non-linear relationships with self-rated health. To address this, we modeled social support using restricted cubic splines that allow for non-linear but smooth effects. 50 Results from non-linear interaction models such as these can be difficult to interpret, so we present the regression results in two ways. First, we plotted adjusted curves for received and net social support across low, moderate, and high levels of exposure to stressful life events and neighborhood disorder. Second, we calculated adjusted odds ratios that capture the effects of a one-unit increase in received and net support, again stratified by level of exposure to stressors. Because interpretation of these effects is dependent on the reference level of social support under the nonlinear spline models, we present adjusted odds ratios calculated at three different thresholds of social support: the 10th, 50th, and 90th percentiles. Confidence intervals were obtained using the delta method. 51 
RESULTS
Reports of fair/poor health as well as exposure to stressors were common in this sample. At baseline, over one third (38 %) of study participants rated their overall health as fair or poor. There was a high rate of exposure to poverty-related stressors, with 68 % of participants reported two or more stressful life events, and 61 % reported two or more episodes of neighborhood disorder.
Social interactions were common among participants, with 98 % reporting receiving support, and 99 % reporting giving support. In terms of net support, 12 % were in reciprocal exchanges at baseline. The majority (47 %) received more support than they gave. Slightly fewer (41 %) gave more support than they received.
To evaluate the impact of stressors on health, we predicted the odds of reporting fair/ poor health as a function of stressful life events and neighborhood disorder after adjusting for age, gender, race, education, income, and fair/poor health the previous year (Table 1) . Exposure to increased levels of stressful life events (p value for trend= 0.01) and neighborhood disorder (p value for trend=0.004) were associated with greater odds of fair/poor self-rated health. Heavy exposure to neighborhood disorder increased the likelihood of reporting fair/poor health by 44 %. Heavy exposure to stressful life events had an even greater impact, increasing the odds of poor health by 71 %. Being male and having a higher income decreased the odds of fair/poor health.
To test the stress-buffering hypothesis, we examined whether received and net social support moderate the relationships between stressors and health. We plotted the adjusted mean proportions of the sample reporting fair/poor health across levels of social support, comparing curves for study participants with low, moderate, and heavy exposure to stressors (Figure 1) . The results show that the stress-buffering effect is largely confined to those with heaviest exposure to stressors. The effects of received and net social support are both modified by stressful life events. (p for interaction= 0.02 in both models; panels a and c) This is evident in the model that includes stressful life events and received social support (panel a) where heavy exposure to stressful life events increases the likelihood of fair/poor health, but primarily for those with low levels of received social support. In the model including stressful life events and net social support (panel c), the effects are only evident among those with the greatest exposure to stressful life events. Patterns appear qualitatively similar in plots for neighborhood disorder (panels b and d), but the interaction terms are not statistically significant (p for interaction=0.40 in both models). Table 2 provides a different vantage on the results. As the stress-buffering effects are not constant across all levels of social support, we present odds ratios that represent the extent of change in fair/poor health that corresponds to a one-unit increase in social support at three different thresholds of the social support distribution. The results indicate that social support, whether net or received, only appears to make a significant difference in health for those at the 10th and 50th percentiles of their distributions and among those with greater exposure to stressors. The effect sizes corresponding to received social support in every case are greater than those corresponding to net social support.
DISCUSSION
The results of this study illustrate some of the complexities in how the social environment of urban poverty influences health. We hypothesized that the stress- Results are weighted to account for sampling and non-response
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buffering effects of social support may not necessarily apply to the types of stressors and social networks that characterize life in poverty. We found that the effects of social support on health were largely confined to those facing the heaviest burden of exposure to stressors, including both stressful life events and neighborhood disorder. Because social networks of the poor tend to include others who are resource deprived, there may be limits to the extent that they buffer individuals from the harmful effects of stress on health. At the most basic level, our analyses drive home the extent that poverty-specific stressors have adverse consequences for health. Stressful life events had larger effects on health than neighborhood disorder throughout our analyses suggesting possible differences between acute and chronic stressors. Our findings are consistent with the growing body of research on the stressors of low-income neighborhoods and their impact on individual-level health outcomes. 8, 14, 15, 45, 46 Results from this study also support the view that stress buffering is relevant to life in poverty, but suggest the caveat that these benefits are not necessarily widespread. Measures of received social support moderated the effects of stressful life events on health. However, this relationship was not constant across all levels of social support, nor did it apply to all levels of exposure to stressors. The primary health benefit was seen in a narrow segment of the population that experienced the combination of heavy exposure to stressors and low levels of support. This may represent an attenuation effect, where higher degrees of support have progressively decreasing effects. Alternatively, increasing receipt of social support may create interpersonal tensions, thereby attenuating or counteracting the stress-buffering aspects. 47 In their ethnographic study of poor women, for example, Dominguez and Watkins found that those who received help during times of need often felt that the support came with "strings attached," in the form of an open-ended burden to return the help during better times. 21 This interpretation was illustrated by our comparisons of net and received social support where the effect sizes for received social support were uniformly larger than those for net social support. This suggests that failure to take account of unequal reciprocity, runs the risk of overestimating the stress-buffering effects of social networks. When we considered a nontraditional measure of net social support that takes this into account, the moderating effects of stressors on health became less pronounced. Only for individuals experiencing the very highest levels of stressful life events did we find evidence consistent with the stress-buffering hypothesis.
Individuals experiencing the highest levels of stressful life events and neighborhood disorder are presumably the most marginalized with the fewest resources, potentially with the least access to social networks. They may have a perceived need of social support-something we did not measure-that outstrips actual receipt.
Reverse causation is a threat to the validity of these findings. Despite our attempts to address this with a longitudinal cohort and transition models, it remains a limitation. Stressors, especially those that are chronic, may influence self-rated health in a delayed manner. Due to the data collection interval of 1 year, such changes may not be reflected in the data. Another methodological limitation pertains to the generalizability of results. While this sample was representative of populations seeking aid in a large urban county, demographic and policy variations could limit applicability to populations elsewhere in the USA. To maximize generalizability, we selected a large study site that captured the demographic diversity of the US population.
The social environment of urban poverty presents complex interrelating challenges to population health. Our findings raise some key questions about how we understand and intervene upon different aspects of this environment to protect health. Researchers and policymakers should be cautious in overestimating the beneficial effects that interpersonal characteristics such as social support have on health for the urban poor. Assumptions drawn from the middle-class may not hold true among socially marginalized populations. Consideration of reciprocity in the social interactions of low-income individuals is appropriate because of high degrees of reliance on informal safety nets and extensive networks of exchange. 48 Future work should apply social network methods to questions of health in the urban poor, examining how network size, density, and isolation might relate to the buffering of poverty-specific stressors, and potentially the utilization of social and medical services.
